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“A science platform is an environment designed to offer users 
a smoother experience when interacting with computing and 
storage resources”

Credits: ESA Data Labs

What is a science platform?

https://datalabs.esa.int/
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“A science platform is an environment designed to offer users 
a smoother experience when interacting with computing and 
storage resources”

Credits: ESA Data Labs

What is a science platform?

- We usually assume a web-based environment built on top 
of Jupyter notebooks or similar software

- Other approaches or definitions may be also feasible (e.g. 
full interactive desktop access).

https://datalabs.esa.int/
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"a web Portal, designed to provide 
essential data access and visualization 
services through a simple-to-use 
website, a Notebook environment, that 
will provide a Jupyter Notebook-like 
interface, based on JupyterLab, enabling 
next-to-the-data analysis”

Juric et al. 2017
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Example definition
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Public Research/ Academia:
- CERN SWAN
- ESA Datalabs
- LSST Science Platform
- ...

Private Research / Industry:
- Google Colabs
- Kaggle Kernels
- Azure Machine Learning Studio
- ...
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Some examples
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There are some strong limitations with the current science platforms:

1. A user cannot run in an environment not supported by the platform 
→ from a different Python version to a different Linux distribution.
→ this is a reproducibility issue!!

2. A user is tight to a specific interface, with little options for other ones
→ a web-based notebook (Jupyter or similar) interface makes it impossible 
     to run native GUI applications (common in Astrophysics).

3. Poor HPC support, hard to integrate
→ the focus is usually more on making the data accessible rather than to
     run resource-intensive analysis
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Limitations
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- A web-based science platform supporting both pre-defined and custom 
analysis environments

- Executes user tasks in software containers on:

- local CPUs;

- standalone computing resources

- HPC clusters and Cloud systems

- Microservice-oriented approach: each task runs in its own container and 
expose its interface directly to the user:

→ Users can choose from different software and interfaces

→ Users can add their own containers

Introducing Rosetta
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Rosetta main page
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The software “catalogue”
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Adding new software
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Adding new software
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Creating a new task
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Creating a new task
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Creating a new task
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A remote desktop task
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A Jupyter Notebook task
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A SSH server task



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

The file manager
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ESAP integration
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Rosetta architecture

Rosetta architecture is based on two main ingredients:

1) Microservices

2) Software containers
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Microservices are independent and self-contained units that perform a 
given and well-defined task, using a well defined interface.

→  From just summing two numbers to running a neural network.

Microservices are completely decoupled from the underlying 
infrastructure and  from each other. Encapsulation is maximum.

In Rosetta, each user task is framed as a microservice
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Rosetta architecture: microservices



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

Examples of interfaces:

- REST APIs

- HTTP

- SSH

- RPC 

- etc.
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Rosetta architecture: microservices
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Software containers are lightweight, standalone, executable packages 
of software that includes everything needed to run an application:

→ code, runtime, system tools, system libraries and settings.

They are a solution to the problem of how to get software to run 
reliably when moved from one computing environment to another.

Rosetta uses them to wrap the user task microservices
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Rosetta architecture: containers
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Rosetta architecture: containers
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Task orchestration include sending the task for execution and setting up the all the 
tunneling required to reach its interfaces. It can rely on the WMS or use an agent.

        Rosetta architecture: task orchestration



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

10/11/2020 26

User

Science Platform

Computing element

Web App

Shared File 
System

Container 
Registry

Agent

External File 
Storages

External Container 
Registry

TCP/IP  
Tunnel

TCP/IP
Tunnel

Shared FIle 
System

Microservice
Container

        Rosetta architecture: task orchestration
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Parenthesis: containerization landscape
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Rosetta: an umbrella for n technologies
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● Rosetta is a Science Platform which allows to run:

- well established software (pre-loaded on the platform)

- custom software and/or dependencies (added by the users)

→ both as: Jupyter Notebooks, GUI applications, command line tools etc.

● Supports HPC, Cloud and data intensive systems

- easy to integrate with existing WMS

● Containers together with microservice-level isolation make it safe to 
let users add their own software and provide a robust architecture 

● Huge improvements in terms of reproducibility

Wrapping up
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